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Abstract
It is proposed that light neutrinos form a triplet in a global SU(3)
flavor symmetry. Within this framework, a symmetry principle pre-
dicts sin2 θ23 = 0.5 and gives the so called inverted neutrino mass
hierarchy, θ13 = 0 and a small deviation from pi/4 for θ12.
There is a compelling evidence[1] that neutrinos change flavor, have non-
zero masses and the neutrino mass eigenstates are different from weak eigen-
states. As such they undergo oscillations.
All neutrino data[1] with the exception of LSND anomaly[2] is explained
by three neutrino flavor oscillations with mass squared differences and mixing
angles having the following values[3]
∆m2solar = ∆m
2
12
= (8.1± 1.0)× 10−5eV2
sin2 θ12 = 0.30± 0.08
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1
∆m2atm =
∣∣∣∆m2
12
∣∣∣ ≃ ∣∣∣∆m2
23
∣∣∣
= (2.2± 1.1)× 10−3eV2
sin2 θ23 = 0.50± 0.18
sin2 θ13 ≤ 0.0047
The neutrino mixing angles are defined by the lepton mixing matrix [4]


νe
νµ
ντ

 = U


ν1
ν2
ν3


The matrix U is conveniently parametrized by three mixing angles θ12, θ13,
θ23 and three complex phases (two of which are the so called Majorana CP
odd phases) which we put equal to zero.
The purpose of this paper is to see whether one can find a symmetry
principle, which predicts sin2 θ23 = 0.5. We show that it is possible. Further
one has the so called inverted neutrino mass hierarchy, θ13 = 0 and θ12 =
pi/4 − λ where λ is not fixed by the proposed symmetry but is expected to
be of order sin θc ≃ 0.22, θc being the Cabibbo angle.
Before we proceed further, let us remark that it is well known that a
neutrino mass matrix
Mν =


0
cos θ
sin θ
cos θ
0
σ
sin θ
σ
0


with σ << 1, which satisfies (Le − Lµ − Lτ ) symmetry[5], gives[6, 7], af-
ter diagonalization the so called inverted neutrino mass hierarchy, θ13 = 0
and θ12 = pi/4. It also gives θ = −θ23 but does not predict θ23. The main
handicap[8] is the prediction θ12 = pi/4, which does not seem to fit the data.
The above mass matrix is naturally obtained in the Zee model[9] or by a
simple extension of the standard electroweak gauge group to[7]
G ≡ SUL(2)× Ue(1)× Uµ(1)× Uτ (1)
We propose that (νe, νµ, ντ ) form a triplet under a global SU(3) neu-
trino flavor symmetry group and that flavor changes are introduced through
2
a Cabibbo like operator [reminiscent of the Cabibbo formulation of weak
interactions in quark flavor SU(3)]
cos θ
(
O2
1
+O1
2
)
+ sin θ
(
O2
3
+O3
2
)
Assuming further that it is 2 ←→ 3 symmetric [10] [again reminiscent of
weak hadronic decays in quark flavor SU(3)] one obtains
sin θ = cos θ =
1√
2
,
giving θ = pi/4. The resulting mass matrix, as noted in the previous para-
graph, will predict θ12 = pi/4 as well as θ23 = −pi/4. Thus small perturbations
have to be added to generate the required small solar mass splitting and to
avoid the prediction θ12 = pi/4.
Now two operators which have 2 ←→ 3 symmetry are O2
2
+ O3
3
= −O1
1
and O2
3
+O3
2
. Putting all the terms together, we are led to the light neutrino
mass matrix in the flavor space
Mν = m0


−2ε
3
1√
2
1√
2
1√
2
ε
3
σ
1√
2
σ
ε
3


Note that the tracelessness condition naturally emerges in our approch in
contrast to similar mass matrix studied in Refs. [11, 12]. We expect the
perturbation parameters
ε
3
≃ σ ≃ sin θc
The diagonalization gives
m2,1 ≈
[
±1 + 1
2
(σ − ε/3)± 1
8
(ε+ σ)2
]
m0
m3 ≈ − (σ − ε/3)m0
Hence in the leading order
∆m2
12
≈ 2 (σ − ε/3)m2
0
3
∣∣∣∆m2
12
∣∣∣ ≈ m2
0
≈
∣∣∣∆m2
32
∣∣∣
θ13 = 0
cos 2θ12 =
1
2
(σ + ε)
1 + 1
8
(ε+ σ)2
≃ 1
2
(σ + ε)
θ23 = −θ = −pi/4
In other words
sin2 θ23 = 0.5
and
sin2 θ12 ≈ 0.5−
1
4
(σ + ε)
≃ 0.5− λ
The data requires
(σ − ε/3) ≃ 0.038± 0.023
indicating a fine tuning between the values of σ and ε/3, each of which is of
order λ. But fine tuning is a problem common to Yukawa couplings even in
charged sector, the solution of which has so far eluded us.
To conclude we have found a symmetry (2←→ 3) within the framework
of a global SU(3) neutrino flavor symmetry, which predicts sin2 θ23 = 0.5
and gives the so called inverted neutrino mass hierarchy, θ13 = 0 and a
deviation of θ12 from pi/4. The amount of this deviation is not predicted by
the symmetry but is likely to be of order λ = sin θc ≃ 0.22, θc[13].
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